cDNA cloning and functional characterization of ETHYLENE INSENSITIVE 3 orthologs from Oncidium Gower Ramsey involved in flower cutting and pollinia cap dislodgement.
The cDNAs encoding ETHYLENE INSENSITIVE3 (EIN3) transcription factor, OgEIL1 and OgEIL2 of Oncidium were cloned, sequenced and characterized. The deduced amino acid sequences of OgEIL1 and OgEIL2 of identified cDNA clones contain all structural features found in the Arabidopsis EIN3, such as an amino terminal acidic domain, a proline-rich region, and five basic conserved domains. Complementation test for OgEIL1 in Arabidopsis ein3 mutant indicate that function of OgEIL1 is the same as Arabidopsis EIN3. RNA gel blot analysis indicated that OgEIL1 and OgEIL2 expressed differentially in the roots, stem, leaves and flower buds of Oncidium. OgEIL1 and OgEIL2 mRNA levels in fully opened flowers increased as time progressed after cutting and reached a maximum in the fifth day and decreased on seventh day, which is consistent with the hypothesis that flowers initiated to wilt when ethylene raised abruptly. In de-capped flowers, OgEIL2 mRNA showed a decrease, while OgEIL1 mRNA exhibited an increase. Exogenous application of ethylene increased the mRNA levels of OgEIL1 and OgEIL2 in flower buds and flowers after cutting compared prior to ethylene treatment, however, in pollinia de-capped flowers, both OgEIL1 and OgEIL2 mRNA levels responded to a decline to exogenous ethylene immediately after treatment. Collectively, it is suggested that the main functions of OgEIL1 and OgEIL2 are to modulate the senescence of Oncidium flowers.